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ABSTRACT 
The effect of wind load on high-rise building has become increasingly prominent, 
because of the higher height of buildings. In order to strengthen the lateral 
performance of structures, strengthened story and damped outrigger system have been 
put forward. There are mainly two kinds of damped outrigger systems: energy 
dissipation system put forward by Zhou Yun and vertical viscous fluid damper system 
put forward by Smith. There has been an in-depth research of seismic vibration 
control and successfully used to construction projects on these two damped outrigger 
systems. However, the research of wind-induced vibration control of damped 
outrigger system is very few. 
Based on the research of other scholars, this paper put forward an improved 
vertical viscous fluid damper system against the deficiencies of vertical viscous 
damper system proposed by Smith. The main content of this paper is a research of 
three-dimensional wind-induced vibration control of strengthened story and damped 
outrigger system, which is based on spatial finite element models by ETABS and 
wind tunnel test data. At the end of this thesis, an optimization design is made to 
optimize the improved vertical viscous damper system. The main work of this thesis 
is presented as below: 
1. Firstly, modeling a 69-storey (304.2 meters high) frame-core tube by ETABS. 
With this model, respectively assemble outriggers members, belt members and 
damped outrigger members to get the corresponding models of strengthened story and 
damped outrigger system. 
2. Make a research on three-dimensional wind-induced vibration response of 
strengthened story. The computation consequence shows that assembling strengthened 
story can make a certain extent contribution to strengthen the lateral performance of 
structures, but it has little effect on lower the acceleration of each story. Meanwhile, 
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strengthened story. 
3. Make a research on three-dimensional wind-induced vibration control of 
damped outrigger system. The computation consequence shows that the horizontal 
viscous fluid damper system and the improved vertical viscous fluid damper system 
both perform well in wind-induced vibration control. Each of them has its own 
advantages on specific performance. 
4. Make an optimization design to optimize parameters of the improved vertical 
viscous damper system. The computation consequence shows that the wind-induced 
vibration control effect can’t reach optimal performance as the damping exponent 
decrease or the damping coefficient increase. Assembling this  improved vertical 
viscous damper system on the lower floors can reach better performance than other 
location. Using the element exchange method can quickly complete the optimization 
design. 
 
Key Words: Damped Outrigger System; Three-Dimensional Wind-Induced Vibration 
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第一章  绪论 
1.1  研究背景 
1.1.1  超高层建筑的发展 







图 1.1  2000 年、2010 年、2020 年三个时期的 20 座最高建筑天际线对比 
(图片来源：CTBUH.  2020 年的 20 座最高建筑:“巨高层”建筑时代的到来，2012) 
 
与此同时，超高层建筑在中国的发展前景令全球瞩目。截止 2014年12月底，
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1.1.2  风荷载对结构的影响 
风是空气从气压较高处向气压较低处流动而形成的。气体会与非流线型的建
筑结构产生复杂的气动效应，并可能引起建筑物的破坏，尤其是高层建筑和高耸
结构。历史上比较著名的风致破坏现象如表 1.1 所示[3~9]。 
 
表 1.1  风致建筑破坏情况 
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1.2  结构风振控制概述 
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